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STATOR FOR AN AUTOMOTIVE ALTERNATOR AND 
METHOD OF MANUFACTURE THEREFOR 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a stator for an automotive alternator 
and a method of manufacture therefor. 

Description of the Related Art 

Figure 9 is a cross-section showing an example of a conventional 
automotive alternator. 

In the figure, bearings 21, 22 are disposed in an aluminum front bracket 
1 and an aluminum rear bracket 2, and a shaft 6 having a pulley 4 secured to 
one end thereof is supported by the bearings 21, 22 so as to be able to rotate 
freely. A rotor 7 comprising a rotor coil 13 composed of field windings and rotor 
cores 14 comprising a pair of Lundell-type field cores, is fitted over the shaft 6. 
Fans 5 are secured to both end surfaces of the rotor 7. Slip rings 9 for 
supplying an electric current to the rotor 7 are disposed at the other end of the 
shaft 6 from the pulley 4. A brush holder 11 housing a pair of brushes 10 
which slide in contact with the slip rings 9 is secured to the rear bracket 2 in a 
position facing the slip rings 9. A regulator 18 for adjusting the magnitude of 
the alternating current generated in a stator 80 held between the front bracket 
1 and the rear bracket 2 is secured to the brush holder 11. A regulator heat 
sink 17 being a cooling plate for promoting the cooling of the regulator 18 is 
disposed on the regulator 18. 

A rectifier 12 electrically connected to the stator 80 for converting the 
alternating current generated in the stator 80 to a direct current is secured to 
the rear bracket 2. A rectifier heat sink 15 being a cooling plate for promoting 
the cooling of the rectifier 12 is secured to the rectifier 12. 

An electric current is passed through the rotor coil 13 generating a 
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magnetic flux in the rotor 7, whereby magnetic poles are formed in the rotor 
cores 14. The stator 80 surrounding the rotor 7 comprises: a stator core 81; 
and a stator coil 82 comprising stator windings composed of copper wire wound 
around the stator core 81 in which an alternating current is generated by 
changes in the magnetic flux from the rotor coil 13 as the rotor 7 rotates. 

In an automotive alternator constructed in this manner, a current is 
supplied from a battery (not shown) through the brushes 10 and the slip rings 9 
to the rotor coil 13, generating a magnetic flux in the rotor 7. At the same time, 
since the pulley 4 is driven by the engine and the rotor 7 is rotated by the shaft 6, 
a rotating magnetic field is imparted to the stator coil 82 and electromotive force 
is generated in the stator coil 82. This alternating electromotive force is 
converted to a direct current by means of the rectifier 12, its magnitude is 
regulated by the regulator 18, and the battery is recharged. 

The rotor coil 13, the stator coil 82, the rectifier 12, and the regulator 18 
constantly generate heat. Openings are disposed in the front bracket 1 and in 
the rear bracket 2 to allow an air flow generated by the fans 5 disposed on the 
rotor 7 to pass through in order to allow the heat generated by power generation 
to escape. As indicated by the arrows in Figure 9, cooling air sucked 
longitudinally from outside the front bracket 1 passes between the air intake 
ribs 23 and is deflected radially outwards by one of the fans 5. The cooling air 
cools the front bracket 1 side of coil end portions 82b of the stator coil 82 
projecting from the stator core 81, passes between the air return ribs 24 and is 
discharged to the outside. 

Cooling air sucked longitudinally from outside the rear bracket 2 passes 
between the air intake ribs 25, passes over the rectifier heat sink 15 or the 
regulator heat sink 17, is deflected radially outwards by the other fan 5, cools 
the coil end portions 82b on the rear bracket 2 side, passes between the air 
return ribs 26 of the rear bracket 2 and is discharged to the outside. 

Figure 10 is a perspective view of the stator 80 of the automotive 
alternator in Figure 9. The stator 80 comprises a stator core 81 and a stator 
coil 82 comprising stator windings secured to the stator core 81, and the method 
of manufacture thereof will be explained using Figures 11 to 13. 

As shown in Figure 11, two strips 89 having protrusions and recesses 
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are formed by punching a thin roll of sheet metal. Each of the strips 89 is 
wound up from one end into a spiral and each layer of the wound up strip 89 is 
secured by welding to form a cylindrical stator core 81 having a predetermined 
thickness as shown in Figure 12. Slots 81a for inserting the stator coil 82 are 
formed in inner circumferential portions of the stator core 81. 

The stator coil 82 is formed into a cylindrical shape by connecting three 
phases of stator windings as shown in Figure 13 and is inserted into the slots 
81a in the stator core 81. 

Figure 14 is a structural diagram of the stator 80 given in Figure 9. In 
the figure, the stator coil 82 comprises: axially parallel portions 821a being 
those portions which are substantially parallel to the central axis of the stator 
coil 82; and bridge portions 821b being circumferential portions connecting the 
axially parallel portions 821a to each other within each of the three phases of 
windings. Furthermore, the axially parallel portions 821a comprise: current 
generating portions 821al being those portions disposed within the slots 81a 
and generating electric current; and projecting parallel portions 821a2 exposed 
beyond the end surfaces 81b of the slots 81a. 

Consequently, the bridge portions 821b and the projecting parallel 
portions 821a2 of the axially parallel portions 821a are included in coil ends 82b 
of the stator coil 82 being the projecting portions exposed beyond the end 
surfaces 81b of the slots 81a of the stator core 81. The regions W occupied by 
the coil ends 82b are indicated by the dot-and-dash lines in Figure 15. 

A coil insertion device such as, for example, that described in the 
Japanese Patent No. 2513351, can be used to insert a stator coil 82 such as this 
so as to fit inside the slots 81a of the stator core 81. Using this coil insertion 
device to manufacture the stator 80 shown in Figure 10, the coil ends at the 
ends of the stator coil 82 on the side to be inserted into the stator core 81 are 
bent radially inwards and the stator coil 82 is inserted from the inner 
circumferential side of the stator core 81 by moving the stator coil 82 in an axial 
direction by means of a jig. After inserting the stator coil 82 into the slots 81a 
of the stator core 81, the radially inward-bending coil ends are restored to their 
original shape. 

Now, since an electric current will arise in the stator 80 only in the 
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windings within the slots 81a facing the rotor core 14, the windings in the 
bridge portions 821b and the projecting parallel portions 821a2 are merely 
passages for the generated current. 

However, when the above coil insertion device is used to insert the 
stator coil 82 into the slots 81a of the stator core 81, the portions of the stator 
coil 82 required for bending and the portions required for axial displacement by 
the jig, etc., are only required during the assembly of the stator 80 and do not 
contribute to the generation of the electric current in the completed stator 80. 

For this reason, since there are excess portions of stator coil such as 
these in the completed stator 80 which are required only for the assembly of the 
stator 80, the coil resistance value is not small, which does not help to reduce 
copper loss due to heat generated by the stator coil 82 as a result of the current 
flowing through the stator coil 82. Consequently, since the portions of the 
stator coil 82 not contributing to the generation of electric current are numerous, 
improvements in the output and efficiency of the automotive alternator are 
hindered. Moreover, having excess portions of stator coil required only for the 
assembly of the stator 80 has also made stators 80 of such construction 
disadvantageous from the viewpoint of cost and weight. 

Furthermore, the length of the coil ends 82b is sometimes extended in 
the axial direction to allow more cooling air expelled from the fans 5 to strike 
the coil ends 82b. However, in this case the stator coil is enlarged and the 
amount of heat generated rises with the resulting increase in coil resistance. 
Furthermore, because the gaps 82c between the wires in the bridge portions 
821b of the stator coil 82 and between the bridge portions 821b and the end 
surfaces 81b of the stator core 81 are larger, heat conductivity between the 
wires in the bridge portions 821b of the stator coil 82 and between the coil ends 
82b and the stator core 81 is not good. Still furthermore, because the cooling 
air is allowed to strike the coil ends 82b, wind resistance is increased and the 
amount of cooling air is reduced for the alternator as a whole, leading to 
reciprocal problems such as poor cooling performance, etc., in other heat 
generating portions such as the rectifier 12 and the regulator 18. 

In addition, when the coil ends 82b are made long, they form raised 
arches having gaps 82c between the bridge portions 821b and the stator core 81, 
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and since the rigidity of the stator is reduced thereby, the amplitude of 
vibrations generated by magnetic attraction during power generation increase 
and electromagnetic noise worsens. 

Of these vibrations in the alternator, the component in the direction of 
the central axis of the stator core causes displacement of the stator coil 82 in the 
axial direction relative to the stator core 81. That is to say that the stator coil 
82 is dislodged relative to the stator core 81 and the stator coil 82 interferes with 
the stator core 81, resulting in a risk of inferior pressure resistance, layer 
shorting where the coating on the wire is broken, and shorts, etc., in the stator 
coil 82. 

On the other hand, the trend in recent years towards increasing output 
in automotive alternators has necessitated the insertion of stator coils into the 
slots at high density, and when a coil insertion device such as that described in 
the Japanese Patent No. 2513351 is used to assemble the stator 80, protruding 
portions 8 If being circumferentially extending protrusions are disposed on the 
ends 81d of the teeth 81c forming the slots 81a, as shown in Figure 10, so that 
each portion of the stator coil 82 is not dislodged once inserted into the slots 81a, 
and therefore the slot openings 81e being the circumferential gaps in the slots 
81a for insertion of the stator coil 82 are narrow. Consequently, it is becoming 
increasingly difficult to insert the cylindrical stator coils 82 into the slots 81a. 
That is to say that, in such an insertion method, abrasion occurs between the 
stator core 81 and the windings of the stator coil 82 being moved in the axial 
direction as they are inserted into the slots 81a, particularly in the vicinity of 
the slots 81a, damaging the windings of the stator coil 82 and giving rise to 
inferior pressure resistance, layer shorting, etc. 

In order to try to solve this problem, it is possible to minimize the 
damage to the stator coil 82 due to movement and insertion by the method of 
manufacture for a stator described in Japanese Patent Laid-Open No. HEI 9- 
103252. However, in this method of manufacture for a stator wherein a stator 
core is manufactured by laminating rectangular parallelepiped strips of thin 
sheet metal, when the stator coils are inserted into the slots 81a of the stator 
core 81, the windings are damaged by the circumferentially protruding portions 
8 If on the ends 8 Id of the teeth 81c defining the slots 81a. 
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Furthermore, because a magnetic field passes between the stator coil 82 
and the facing portions of the rotor core 14, it is also desirable from the 
viewpoint of power generation performance that the teeth 81c be such that the 
slot openings 81e are made as small as possible. In addition, depending on the 
shape of the teeth 81c noise problems may arise due to noise generated by the 
flow of air in the gaps between the rotating rotor core 14 and the many slot 
openings 81e. Consequently, the shape of the teeth 81c must be appropriately 
determined giving consideration to power generation performance, noise 
reduction, and preventing dislodgment of the stator coils. However, it is 
necessary to avoid the protruding portions 8 If as the stator coil is being inserted 
into the slots 81a, further imposing restrictions on the shape of the protruding 
portions 8 If. 

SUMMARY OF THE INVENTION 

The present invention aims to solve the above problems and an object of 
the present invention is to provide a stator for an automotive alternator being 
light-weight, superior in cost performance, efficient at power generation, and 
low in noise. 

Another object of the present invention is to provide a method of 
manufacture therefor. 

In order to achieve the above object, according to one aspect of the 
present invention, there is provided a stator for an automotive alternator 
comprising: 

a stator core having a plurality of slots; and 

a stator coil being a cluster of three phases of connected stator windings 

having: 

axially parallel portions being those portions which are substantially 
parallel to the central axis of the stator coil comprising current generating 
portions being those portions disposed within the slots and generating electric 
current, and projecting portions projecting from the axial end surfaces of the 
slots; and 

bridge portions being circumferential portions connecting axially 
parallel portions to each other within each of the three phases of windings; 
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wherein the inner circumferential surfaces of the bridge portions are 
placed in contact with the end surfaces of the stator core without any gaps in the 
direction of the central axis of the stator core so that the spatial ratio occupied 
by the clusters of stator windings belonging to the bridge portions in coil ends 
being those portions of the stator coil exposed beyond the axial end surfaces of 
the slots is at high density. 

In the stator for an automotive alternator according to the present 
invention, the stator core may also comprise: 

a plurality of comb-shaped strips each having a band portion; and 

a plurality of teeth disposed substantially parallel to each other 
extending perpendicularly relative to the longitudinal direction of the band 
portion, 

the plurality of strips being laminated and formed into a cylindrical 
shape, and 

the ends of the teeth being provided with circumferentially projecting 
portions. 

In the stator for an automotive alternator according to the present 
invention, the stator coil may also be a flat planar shape. 

According to another aspect of the present invention, there is provided a 
method of manufacture for a stator for an automotive alternator comprising: 

a step of manufacturing a parallelepiped laminated body having a 
plurality of slots by laminating a plurality of comb-shaped strips each having a 
band portion and a plurality of teeth disposed substantially parallel to each 
other extending perpendicularly relative to the band portion; 

a step of inserting into the slots from the side of the openings of the slots 
a stator coil being a cluster of three phases of connected stator windings 
comprising: 

axially parallel portions being those portions which are substantially 
parallel to the central axis of the stator coil having current generating portions 
being those portions disposed within the slots and generating electric current; 
and 

bridge portions being circumferential portions connecting axially 
parallel portions to each other within each of the three phases of windings; 
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a step of extending the ends of the teeth of the laminated body in the 
longitudinal direction of the laminated body; and 

a step of bending the laminated body to form a cylindrical shape. 

The method of manufacture for a stator for an automotive alternator 
according to the present invention may also comprise a step of compression 
molding the bridge portions of the stator coil after the step of inserting the 
stator coil so that the inner circumferential surfaces of the bridge portions are 
placed in contact with the end surfaces of the stator core without any gaps in the 
direction of the central axis of the stator core. 

In the method of manufacture for a stator for an automotive alternator 
according to the present invention, the strips may also be provided with grooves 
perpendicular to the longitudinal direction of the band portion on the ends of 
the teeth. 

In the method of manufacture for a stator for an automotive alternator 
according to the present invention, the strips may also be provided with 
recessed portions on both sides of the teeth. 

In the method of manufacture for a stator for an automotive alternator 
according to the present invention, the stator coil may also be formed into a flat 
planar shape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross-section of an automotive alternator according to 
Embodiment 1 of the present invention; 

Figure 2 is a perspective view of the stator of the automotive alternator 
according to Embodiment 1 of the present invention; 

Figure 3 is a perspective view of the laminated body into which the 
stator coil according to Embodiment 1 of the present invention is inserted; 

Figure 4 is a process diagram showing the method of manufacture for 
the stator according to Embodiment 1 of the present invention; 

Figure 5 is a process diagram showing the method of manufacture for 
the stator according to Embodiment 1 of the present invention; 

Figure 6 is a process diagram showing the method of manufacture for 
the stator according to Embodiment 1 of the present invention; 
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Figure 7 is a process diagram showing the method of manufacture for 
the stator according to Embodiment 1 of the present invention; 

Figure 8 is a structural diagram showing the construction of the stator 
of the automotive alternator according to Embodiment 1 of the present 
invention; 

Figure 9 is a cross-section of a conventional automotive alternator; 

Figure 10 is a perspective view of the stator for the conventional 
automotive alternator; 

Figure 11 is a process diagram showing the method of manufacture for 
the stator core of the conventional automotive alternator; 

Figure 12 is a perspective view of the stator core of the conventional 
automotive alternator; 

Figure 13 is a perspective view of the stator coil of the conventional 
automotive alternators- 
Figure 14 is a structural diagram showing the construction of the stator 
of the conventional automotive alternator; and 

Figure 15 is a perspective view showing the regions of the coil ends in 
the stator of the conventional automotive alternator. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Embodiment 1 

Figure 1 is a cross-section of an automotive alternator employing a 
stator 90 of an embodiment of the present invention. The construction of the 
stator 90 in Figure 1 differs from that in Figure 9, and Figure 2 is a perspective 
view of the stator 90. In Figures 1 and 2, parts and portions which are 
identical or equivalent to those in Figures 9 and 10 will be given identical 
numbers and duplicate explanations will be omitted. 

Furthermore, Figure 8 is a structural diagram of the stator 90 shown in 
Figure 2, and shows the construction of a stator coil 92 secured to a stator core 
91. In the figure, the stator coil 92 comprises: 

axially parallel portions 921a which are substantially parallel to the 
central axis of the stator coil 92; and bridge portions 921b being circumferential 
portions connecting the axially parallel portions 921a to each other within each 
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of the three phases of windings. The axially parallel portions 921a comprise: 
current generating portions 921al being those portions disposed within the 
slots 91a and generating electric current; and projecting parallel portions 921a2 
exposed beyond the end surfaces 9 lb of the slots 91a. The bridge portions 92 lb 
and the projecting parallel portions 921a2 of the axially parallel portions 921a 
are included in coil ends 92b of the stator coil 92 being the exposed projecting 
portions projecting from the stator core 91. 

The stator 90 in Figure 1 is similar to that in Figure 9 in that it 
comprises a stator core 91 and a stator coil 92. 

In the stator 90, the inner circumferential surfaces 921c of the bridge 
portions 921b are formed so as to be in contact with the end surfaces 91b of the 
stator core 91 without any gaps in the direction of the central axis of the stator 
core 91. Consequently, the stator coil 92 consists substantially of current 
generating portions 921al and bridge portions 921b only, with few or no 
projecting parallel portions 921a2. Furthermore, the spatial ratio occupied by 
the stator coil 92 in the clusters of stator windings belonging to the bridge 
portions 921b in the coil ends 92b is at high density. 

In this example, the spatial ratio occupied by the stator coil 92 in the coil 
ends 92b is 90 percent or more, whereas the ratio was about 80 percent 
conventionally. Furthermore, since the coil ends 92b no longer form raised 
arches, the rigidity of the stator 90 is increased, reducing electromagnetic noise 
during power generation by suppressing electromagnetic vibrations due to 
magnetic attraction, and according to experiments, the resonant frequency is 
improved by ten percent, in particular with respect to vibrations in the direction 
of the central axis of the stator 90, the rate of vibration damping factor being 
improved twofold at that time. The electromagnetic noise level was also 
reduced by an average of 3 dB. 

Next, the method of manufacture for the stator 90 being an embodiment 
of the present invention will be explained using Figure 4 to 7. 

Firstly, as shown in Figure 4, two strips 99 having protrusions and 
recesses are formed by punching a thin roll of sheet metal. Each of the strips 
99 is cut into predetermined lengths. The cut strips 99 form comb shapes each 
comprising a long slender band portion 91h extending longitudinally and a 
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plurality of generally rectangular teeth 91c disposed substantially parallel to 
each other extending perpendicularly relative to the band portion 91h. A 
plurality of slots 91a are defined by pairs of adjacent teeth 91c and the portion 
of the band portion 91h located therebetween. Arc-shaped recess portions 91j 
are disposed in the band portion 91h at positions opposite the teeth 91c. 
Grooves 91k perpendicular to the longitudinal direction of the band portion 91h 
are disposed on the ends 9 Id of the teeth 91c. Arc-shaped recess portions 91p 
are disposed on both side surfaces 91m of each of the teeth 91c on both sides of 
the end 9 In of the groove 91k. 

A plurality of strips 99 formed in such a shape by punching are 
laminated to form a parallelepiped laminated body 95 having a plurality of slots 
91a. 

Figure 5 is a process diagram showing the state before the stator coil is 
inserted into the laminated body. 

The stator coil 92 being a cluster of stator windings is preformed in a 
substantially flat planar shape so that it can be inserted into the slots 91a 
without modification. The bridge portions 921b of the stator coil 92 of this 
stator 90 are arranged such that the distance between the bridge portions 921b 
of the stator coil 92 is greater than but approximately equal to the distance 
between the end surfaces 91b of the stator core 91 so that the inner 
circumferential surfaces 921c of the bridge portions 921b are in contact with the 
end surfaces 91b of the stator core 91 without any gaps in the direction of the 
central axis of the stator core 91. Consequently, the stator coil 92 consists 
substantially of current generating portions 921al and bridge portions 921b 
only, with few or no projecting parallel portions 921a2. 

Once the stator coil 92 is positioned opposite the laminated body 95, the 
stator coil 92 is inserted without modification into the slots 91a from the side of 
the openings 91q of the slots 91a without being moved in the axial direction. 

Figure 6 is a process diagram showing the state after the stator coil 92 is 
inserted into the slots 91a of the laminated body 95. Because the ends 91d of 
the teeth 91c of the laminated body 95 do not have projections projecting 
circumferentially, the stator coil 92 can be inserted into the slots 91a without 
being damaged. 
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When the stator coil 92 is inserted into the slots 91a, the ends 91d of the 
teeth 91c of the laminated body 95 are extended in the longitudinal direction of 
the laminated body 95 by a forming machine (not shown). At this time, the 
portion of the ends 91d beyond the grooves 91k disposed near the ends 91d are 
pushed and spread, forming projecting portions 91r extending in the 
longitudinal direction of the laminated body 95. Furthermore, when the 
projecting portions 91r are being formed, since the bending rigidity of the 
portion near the arc-shaped recessed portions 91p disposed on both side 
surfaces 91m of each of the teeth 91c on both sides of the end 9 In of the groove 
91k is weak, the ends 9 Id of the teeth 91c deform from this portion, facilitating 
spreading. 

Figure 7 is a process diagram showing the state after the ends 9 Id of the 
teeth 91c are spread in the longitudinal direction of the laminated body 95. 

Figure 3 is a perspective view showing the stator coil 92 secured to the 
laminated body 95 by inserting the stator coil 92 into the laminated body 95 and 
forming the projecting portions 91r on the ends 9 Id of the teeth 91c, whereafter 
the laminated body 95 is bent into a cylindrical shape by a forming machine (not 
shown). Thereafter, both ends of the laminated body 95 are welded to each 
other, forming a welded portion 91s, as shown in Figure 2, thus completing the 
rotor 90. 

Moreover, as an example of a variation of this embodiment of the 
present invention, after the stator coil 92 is inserted into the slots 91a, a 
forming machine may be used to compression mold the bridge portions 921b of 
the stator coil 92 so as to be pressed against end surfaces 91b of the stator core 
91. In this manner, the density of the spatial ratio occupied by the clusters of 
stator windings belonging to the bridge portions 921b in the coil ends 92b can be 
made even higher. 

Furthermore, in order to make the bridge portions 921b of the stator coil 
92 of the stator 90 so that the inner circumferential surfaces 921c of the bridge 
portions 921b are in contact with the end surfaces 91b of the stator core 91 
without any gaps in the direction of the central axis of the stator core 91, the 
bridge portions 921b of the stator coil 92 may also be compression molded after 
the cylindrically preformed stator coil 92 is inserted into the cylindrical stator 
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core 91 so as to be pressed against end surfaces 91b of the stator core 91 in the 
conventional manner. 

According to one aspect of the present invention, there is provided a 
stator for an automotive alternator comprising: 

a stator core having a plurality of slots; and 

a stator coil being a cluster of three phases of connected stator windings 

having: 

axially parallel portions being those portions which are substantially 
parallel to the central axis of the stator coil comprising current generating 
portions being those portions disposed within the slots and generating electric 
current, and projecting portions projecting from the axial end surfaces of the 
slots; and 

bridge portions being circumferential portions connecting axially 
parallel portions to each other within each of the three phases of windings; 

wherein inner circumferential surfaces of the bridge portions are placed 
in contact with the end surfaces of the stator core without any gaps in the 
direction of the central axis of the stator core so that the spatial ratio occupied 
by the clusters of stator windings belonging to the bridge portions in coil ends 
being those portions of the stator coil exposed beyond the axial end surfaces of 
the slots is at high density, 

whereby the volume of the coil ends is reduced, enabling an inexpensive, 
compact, light-weight automotive alternator to be provided. Furthermore, 
since the coil ends do not contribute to the generation of electric current, by 
reducing the proportion of the volume that these portions occupy within the 
stator coil, stator coil copper loss can be reduced, leading to improved output 
and efficiency from the automotive alternator. 

In addition, resistance by the coil ends to the cooling ventilation 
expelled by the fans is reduced and the amount of cooling ventilation is 
increased, enabling temperature increases in other heat generating portions to 
be suppressed and thus improving the cooling performance of the alternator as 
a whole. Furthermore, because the stator coil in the coil ends is in contact with 
the stator core without any gaps, thermal conductivity between the stator coil 
and the stator core is improved and temperature increases in the stator coil are 
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suppressed. 

Since the coil ends are not raised arches, the rigidity of the stator is 
increased, suppressing electromagnetic vibrations due to magnetic attraction 
during power generation and reducing electromagnetic noise. Furthermore, 
because the gaps between the stator coil in the coil ends and the stator core are 
eliminated, the stator coil will not be displaced relative to the stator core by 
vibrations in the alternator, improving the quality of the stator coil by 
preventing inferior pressure resistance and layer shorting. 

In the stator for an automotive alternator according to the present 
invention, the stator core may also comprise a plurality of comb-shaped strips 
each having a band portion and a plurality of teeth disposed substantially 
parallel to each other extending perpendicularly relative to the longitudinal 
direction of the band portion, the plurality of strips being laminated and formed 
into a cylindrical shape, and the ends of the teeth being provided with 
circumferentially projecting portions, ehminating the need to provide excess 
portions which do not contribute to the generation of electric current between 
the stator coil and the stator core. 

In the stator for an automotive alternator according to the present 
invention, the stator coil may also be a flat planar shape, increasing the spatial 
ratio occupied by the clusters of stator windings belonging to the bridge portions 
in the coil ends to a high density. 

According to another aspect of the present invention, there is provided a 
method of manufacture for a stator for an automotive alternator comprising: 

a step of manufacturing a parallelepiped laminated body having a 
plurality of slots by laminating a plurality of comb-shaped strips each having a 
band portion and a plurality of teeth disposed substantially parallel to each 
other extending perpendicularly relative to the band portion; 

a step of inserting into the slots from the side of the openings of the slots 
a stator coil being a cluster of three phases of connected stator windings 
comprising: 

axially parallel portions being those portions which are substantially 
parallel to the central axis of the stator coil having current generating portions 
being those portions disposed within the slots and generating electric current; 
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and 

bridge portions being circumferential portions connecting axially 
parallel portions to each other within each of the three phases of windings; 

a step of extending the ends of the teeth of the laminated body in the 
longitudinal direction of the laminated body; and 

a step of bending the laminated body to form a cylindrical shape, 

whereby portions which were necessary for assembly of the stator but 
did not contribute to the generation of electric current are no longer required, 
enabling an inexpensive, compact, light-weight automotive alternator to be 
provided. Furthermore, because the stator coil does not need to be moved in 
the axial direction when the stator coil is being inserted into the stator core, 
excessive force or bending is no longer applied to the stator coil, preventing 
damage to the windings of the stator coil. Because the stator coil is formed to 
meet the shape of the slots of the stator core and portions previously required 
only for assembly are no longer required, it is not necessary to provide a step of 
forming the ends of the stator coil after the insertion of the stator coil into the 
stator core. Furthermore, since it is not necessary to form the stator coil into a 
cylindrical shape, manufacture of the stator coil is facilitated, improving 
productivity. 

The method of manufacture for a stator for an automotive alternator 
according to the present invention may also comprise a step of compression 
molding the bridge portions of the stator coil after the step of inserting the 
stator coil so that the inner circumferential surfaces of the bridge portions are 
placed in contact with the end surfaces of the stator core without any gaps in the 
direction of the central axis of the stator core, whereby the spatial ratio occupied 
by the clusters of stator windings belonging to the bridge portions in the coil 
ends is increased to an even higher density,the volume of the coil ends being 
reduced, enabling an inexpensive, compact, light-weight automotive alternator 
to be provided. 

In the method of manufacture for a stator for an automotive alternator 
according to the present invention, the strips may also be provided with grooves 
perpendicular to the longitudinal direction of the band portion on the ends of 
the teeth, enabling the circumferentially projecting portions for securing the 
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stator coil to the stator core to be formed easily after the insertion of the stator 
coil into the stator core. Furthermore, because projecting portions of any size 
can be formed simply by changing the depth of the grooves, a suitable shape for 
the projecting portions can be determined in consideration of power generation 
performance, noise reduction, and prevention of stator coil dislodgmenL 

In the method of manufacture for a stator for an automotive alternator 
according to the present invention, the strips may also be provided with 
recessed portions on both sides of the teeth, enabling the circumferentially 
projecting portions for securing the stator coil to the stator core to be formed 
even more easily after the insertion of the stator coil into the stator core. 

In the method of manufacture for a stator for an automotive alternator 
according to the present invention, the stator coil may also be formed into a flat 
planar shape, increasing the spatial ratio occupied by the clusters of stator 
windings belonging to the bridge portions in the coil ends to a high density as 
well as facilitating insertion of the stator coil into the stator core. 
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WHAT IS CLAIMED IS: 

1. A stator for an automotive alternator comprising: 
a stator core having a plurality of slots; and 

a stator coil being a cluster of three phases of connected stator windings 

having: 

axially parallel portions being those portions which are substantially 
parallel to the central axis of said stator coil comprising current generating 
portions being those portions disposed within said slots and generating electric 
current, and projecting portions projecting from the axial end surfaces of said 
slots; and 

bridge portions being circumferential portions connecting axially 
parallel portions to each other within each of said three phases of windings; 

wherein the inner circumferential surfaces of said bridge portions are 
placed in contact with said end surfaces of said stator core without any gaps in 
the direction of the central axis of said stator core so that the spatial ratio 
occupied by said clusters of stator windings belonging to said bridge portions in 
coil ends being those portions of said stator coil exposed beyond said end 
surfaces of said slots is at high density. 

2. The stator for an automotive alternator according to Claim 1 wherein 
said stator core comprises: 

a plurality of comb-shaped strips each having a band portion; and 

a plurality of teeth disposed substantially parallel to each other 

extending perpendicularly relative to the longitudinal direction of said band 

portion, 

said plurality of strips being laminated and formed into a cylindrical 
shape, and 

the ends of said teeth being provided with circumferentially projecting 
portions. 

3. The stator for an automotive alternator according to Claim 2 wherein 
said stator coil is a flat planar shape. 
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4. The stator for an automotive alternator according to Claim 1 wherein 
said stator coil is a flat planar shape. 

5. A method of manufacture for a stator for an automotive alternator 
comprising: 

a step of manufacturing a parallelepiped laminated body having a 
plurality of slots by laminating a plurality of comb-shaped strips each having a 
band portion and a plurality of teeth disposed substantially parallel to each 
other extending perpendicularly relative to said band portion; 

a step of inserting into said slots from the side of the openings of said 
slots a stator coil being a cluster of three phases of connected stator windings 
comprising: 

axially parallel portions being those portions which are substantially 
parallel to the central axis of said stator coil having current generating portions 
being those portions disposed within said slots and generating electric current; 
and 

bridge portions being circumferential portions connecting axially 
parallel portions to each other within each of said three phases of windings; 

a step of extending the ends of said teeth of said laminated body in the 
longitudinal direction of said laminated body; and 

a step of bending said laminated body to form a cylindrical shape. 

6. The method of manufacture for a stator for an automotive alternator 
according to Claim 5 further comprising a step of compression molding said 
bridge portions of said stator coil after said step of inserting said stator coil so 
that the inner circumferential surfaces of said bridge portions are placed in 
contact with the end surfaces of said stator core without any gaps in the 
direction of the central axis of said stator core. 

7. The method of manufacture for a stator for an automotive alternator 
according to Claim 6 wherein said strips are provided with grooves 
perpendicular to the longitudinal direction of said band portion on said ends of 
said teeth. 
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8. The method of manufacture for a stator for an automotive alternator 
according to Claim 7 wherein said strips are provided with recessed portions on 
both sides of said teeth. 

9. The method of manufacture for a stator for an automotive alternator 
according to Claim 8 wherein said stator coil is formed into a flat planar shape. 

10. The method of manufacture for a stator for an automotive alternator 
according to Claim 5 wherein said strips are provided with grooves 
perpendicular to the longitudinal direction of said band portion on said ends of 
said teeth. 

11. The method of manufacture for a stator for an automotive alternator 
according to Claim 10 wherein said strips are provided with recessed portions 
on both sides of said teeth. 

12. The method of manufacture for a stator for an automotive alternator 
according to Claim 1 1 wherein said stator coil is formed into a flat planar shape. 

13. The method of manufacture for a stator for an automotive alternator 
according to Claim 5 wherein said strips are provided with recessed portions on 
both sides of said teeth. 

14. The method of manufacture for a stator for an automotive alternator 
according to Claim 13 wherein said stator coil is formed into a flat planar shape. 

15. The method of manufacture for a stator for an automotive alternator 
according to Claim 5 wherein said stator coil is formed into a flat planar shape. 
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ABSTRACT OF THE DISCLOSURE 

In a stator for an automotive alternator, the inner circumferential 
surfaces of the bridge portions are placed in contact with the end surfaces of the 
stator core without any gaps so that the spatial ratio occupied by the clusters of 
stator windings belonging to the bridge portions in the coil ends of the stator coil 
is at high density. The method of manufacture comprises a step of 
manufacturing a parallelepiped laminated body having a plurality of slots by 
laminating a plurality of comb-shaped strips each having a band portion and a 
plurality of teeth, a step of inserting into the slots from the side of the openings 
of the slots a stator coil comprising bridge portions and axially parallel portions 
having current generating portions, a step of extending the ends of the teeth of 
the laminated body in the longitudinal direction of the laminated body, and a 
step of bending the laminated body to form a cylindrical shape. 
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As a beiow named inventor, 1 hereby declare that: 



My residence, post office address and citizenship are as stated 
next to my name. 



I believe i am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed beiow) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 

STATOR FOR AN AUTOMOTIVE ALTERNATOR AND 
METHOD OF MANUFACTURE THEREFOR 



the specification of which 
H is attached hereto. 
□ was filed on 



as United States Application Number or 
PCT International Application Number 

and was amended on 

(if applicable). 



I hereby state that 1 have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56. 
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i hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign appiication(s) for patent 
or inventor's certificate, or Section 365(a) of any PCT international 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign Application^) 
3*BT*<E>5fcfT£BJH 
10-306842 

(Number) 
(Number) 



Japan 



(Country) 
<B«) 



(Country) 
(H«) 



(Application No.) 



(Filing Date) 
(BJIRH) 
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(Application No.) 



(Filing Date) 
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(Application No.) 



(Filing Date) 
({tHHB) 



fete. &Sffi©»l8lK:S-^^-c*ttm«+-C&*»ffS:9S 



ElOOl 



28 / 10 / 1998 
(Day/Month/Year Filed) 



(Day/MontlVYear Filed) 



Priority Claimed 

a □ 

Yes No 

□ □ 
Yes No 
Gil* LH^i 



I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Application No.) 



(Filing Date) 

(Kim) 



I hereby claim the benefit under Title 35, United States Code, Section 
120 of any United States application^), or Section 365(c) of any PCT 
International application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first paragraph 
of Title 35, United States Code Section 1 12, 1 acknowledge the duty 
to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1 .56 which became 
available between the filing date of the prior application and the 
national or PCT International filing date of application. 

(Status: Patented, Pending, Abandoned) 

mu : wiMfnrsf. mm*, nmm) 

(Status: Patented, Pending, Abandoned) 

mm : mm*, mmm) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor. I hereby 
appoint the following attorney(s) and/or agent(s) to 
prosecute this application and transact ail business in the 
Patent and Trademark Office connected therewith (list 
name and registration number) 
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" ^ = \ , ?' t'- e9 ' N °' 21,092: DarfY< Mexic ' Reg - No - 23 ' 063; Robert v - Sloan, Reg. No. 22 775- Peter D Otaxv Ftao 
No. 24,513; J. Frank Osha, Reg. No. 24.625; Waddell A. Biggart. Reg. No. 24,861; Robert G lSS'S'5' 
Lou* Gubmsky, Reg. No. 24,835; Neil B. Siegei, Reg. No. 25,200; David J. Cashing Reg No 28 703 John Rl'nap' Rpn M 
26.916; Joseph J Ruch. Jr., Reg. No. 26.577; Sheldon I. Landsman, Reg. No. 2SWm^'™JT£lZ iTyTc 
Howard L. Bernstein, Reg. No. 25.665; Alan J. Kasper, Reg. No. 25.426; Kenneth J. Burchfie., Reg. No 31 333 Gordon £ 
Reg. No. 30,764; Susan J. Mack, Reg. No. 30.951 ; Frank L. Bernstein, Reg. No. 31.484; Mark Boland Reo No ,33 f'l Q7 wn£ 
H. Mandir, Reg. No. 32.1 56; Scott M. Daniels, Reg. No. 32,562; Brian W Harmon Reg No 32 778- ThtnL f p » 
No. 33,276; Bruce E. Kramer, Reg. No. 33.725; Pau, F. Nei.s. Reg. No. K.^JXZs'SZLZSFti 32 765 Z 

° T 8 ""' 6 w app, '" ti0n and t0 transact 3,1 bus ™« i" *e Patent and Trademark Office connected there wto and 
request that all correspondence about the application be addressed to SUGHRUE, MION, ZINN, MACPEAK & SEAS PLLC 2 1 00 
Pennsylvama Avenue. N.W., Washington, D.C. 20037-3202. ' 
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Citizenship 
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